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ABSTRACT 
Background: Ustekinumab [UST] was recently approved in Europe for the treatment of moderate to 
severe Crohn's disease [CD]. Long-term real-world data are currently scarce for CD patients previously 
exposed to several biologics. 
Methods: This is an observational, national, retrospective multicentre study. Patients received 
intravenous UST ~6 mg/kg at baseline, with 90 mg subcutaneously thereafter every 8 weeks. Response 
and remission rates were assessed at Weeks 8, 16, and 52. 
Results: Data from 152 patients were analysed. All patients were exposed to at least one anti- TNFα agent, 
with 69.7% were exposed to even two anti-TNFα and vedolizumab. After 1 year, 42.1% and 25.7% of 
patients had experienced clinical response and clinical remission, respectively, and 38.8% and 24.3% had 
achieved steroid-free clinical response and remission, respectively; 38.8% of patients discontinued 
therapy during the 12 months of follow-up.  
Colonic location was predictive of clinical response at 1 year, and low body mass index [BMI] at baseline 
was a negative predictor of clinical remission. Resolution of arthralgia was associated with clinical 
response over time. De novo arthralgia was reported by 17.9% of patients at Week 8 and 13.5% of 
patients at Week 52. No impact of UST on arthralgia was observed in patients with concomitant 
ankylosing spondylitis [n = 17]. Others adverse events were reported in 7.2% of patients. 
Conclusions: This real-world cohort study confirms the effectiveness of UST in CD patients previously 
exposed to several biologics. Ustekinumab was well tolerated with respect to adverse events. 
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1. Introduction 
Over the past two decades, the therapeutic armamentarium for treating inflammatory bowel disease 
[IBD] has been rapidly expanding with the development of anti-TNF and anti-integrin agents, which have 
dramatically improved the outcomes of Crohn’s disease [CD].1,2 Despite their efficacy, primary non-
response to anti-TNF agents is observed in approximately one-third of patients, and secondary loss of 
response [LOR] in 10-50% of patients.1,3 Primary non-response and LOR present a major challenge in 
daily practice, which indicates a need for novel therapies. 
Ustekinumab [UST], a fully humanized IgG1 monoclonal antibody, targets the p40 subunit of IL-23 and 
IL-12, and represents a valid therapeutic option in treating Crohn’s disease.4,5 Moreover, its fully hu-
manized structure could partially alleviate issues encountered with chimeric biologics, such as 
hypersensitivity and immunogenicity.6,7 
Two randomized controlled trials7,8 showed a benefit of UST with respect to short-term clinical response 
in CD. In the Phase IIb study CERTIFY,7 patients receiving UST who had had a prior failure to anti-TNFα 
were more likely to have a clinical response than those receiving placebo. Based on these preliminary 
results, three Phase III studies have been conducted9: UNITI-1 evaluated patients who had failed or were 
intolerant to anti-TNFα, with clinical response at Week 6 as the primary end point. UNITI-2 had the same 
primary end point as UNITI-1 but evaluated patients naive to anti-TNFα. Finally, IM-UNITI was a 
maintenance study that included patients from UNITI-1 and UNITI-2 who had shown a clinical response 
to UST at induction.10 A number of observational and retrospective studies have confirmed the 
effectiveness of UST in CD patients with previous failure to anti-TNFα, although most did not include an 
intravenous [IV] induction scheme.11-13 
The objective of this present study was to report real-world experience of UST in a large national CD 
cohort in Belgium of patients with prior exposure to biologics, including anti-TNFα agents and 
vedolizumab. 
2. Methods 
2.1. STUDY DESIGN AND POPULATION 
Data from 174 patients starting UST between September 2016 and the end of August 2017 were 
retrospectively collected in 14 Belgian medical centres. 
The study protocol for this retrospective analysis was developed by the Belgian IBD Research and 
Development [BIRD] group, and approved by the Ethics Committee of the Erasme hospital [EC 
P2017/484: approval date November 14, 2017; amendment for study extension received October 9, 
2018]. 
2.2. DATA COLLECTION AND SERUM SAMPLES 
Baseline data included gender, age, weight, smoking status, disease duration, disease phenotype at 
inclusion [according to Montreal Classification], history of CD surgery, extra-intestinal manifestations or 
associated immune-mediated inflammatory disease, previous and current CD treatments [including 
immunomodulators, anti-TNFα therapy, other biologics], clinical and serologic measures of disease 
activity at UST induction (C-reactive protein, Harvey-Bradshaw Index [HBI]). Follow-up data collected 
included use of concomitant medications [steroids and immunomodulators], HBI, C-reactive protein 
[CRP], and albumin at Weeks 8, 16 and 52. Following UST approval in Europe, the national IBD study 
group BIRD recommended to its members that they document arthralgia in IBD patients as accurately as 
possible, including the use of a visual analogue scale [VAS]. Completed VASs were then retrospectively 
collected and integrated into the present study. The entire cohort was treated uniformly during 
induction, with a baseline intravenous infusion based on weight ranges: <55 kg: 260 mg, 55-85 kg: 390 
mg, >85 kg: 520 mg. During maintenance, UST 90 mg was subcutaneously administered every 8 weeks. 
Treatment intensification, with a new IV infusion and/or interval shortening [injections every 4 weeks], 
could be performed from Week 16 onwards in patients with initial response and subsequent loss of clin-
ical response at the discretion of the treating physician [in some centres only]. 
Serum UST samples were prospectively collected at Week 8 in 82 patients [47.1%] in four centres [UZ 
Leuven, Erasme Hospital, CHU Liege, and AZ Delta]. Ustekinumab serum concentrations were determined 
by use of an in-house-developed sandwich-type enzyme-linked immunosorbent assay [ELISA] allowing 
the detection of UST concentrations ranging from 0.25 μg∕mL to 64.0 μg∕mL. This in-house-developed 
UST assay has been shown to be comparable with the UST assay of Janssen R&D in terms of specificity, 
selectivity, accuracy, and precision.14 
2.3. OUTCOMES AND PARAMETERS 
Baseline patient and disease characteristics were recorded. Outcomes were evaluated at Weeks 8, 16, 
and 52. Clinical disease activity was assessed with the HBI, and clinical response and remission were 
defined as a reduction in the HBI of ≥3 and a HBI of ≤4, respectively. Biological response was defined as 
a 50% decrease in CRP and/or CRP of ≤5 mg/L, and biological remission as CRP ≤ 5 mg/L, if CRP was >5 
mg/L at baseline. Steroid-free clinical response and remission were defined as achievement of clinical 
response and remission without use of concomitant systemic or oral controlled-release steroids. 
Primary non-response was defined as the absence of clinical improvement within 8 weeks and further 
drug discontinuation, whereas loss of response was defined as drug discontinuation due to secondary 
loss of response after response to the drug during induction. 
First, clinical response and remission rates were assessed after IV induction [at Week 8], during early 
maintenance [at Week 16], and after 1 year of follow-up [at Week 52]. Second, biological response, 
proportion of steroid weaning, and the proportion of CD patients with improvement/resolution of 
arthralgia across follow-up were assessed. Adverse events through Week 52 were collected. 
Ustekinumab trough levels at Week 8 were correlated with different outcomes and at time points [Weeks 
8-16-52]. 
2.4. STATISTICAL METHODS 
The Wilcoxon test was used for non-parametric, paired, continuous variables. Results were therefore 
expressed as the median with interquartile range [IQR]. The Pearson χ2 test was used to compare cat-
egorical variables. Predictable variables were assessed by uni- and multivariate analyses using logistic 
regression. Results were expressed as odds ratios [ORs] and their 95% confidence intervals [CIs]. 
Significant difference between outcomes was set as a p-value lower than 0.05. The Kaplan-Meier method 
was used to assess UST drug continuation over time. Analyses were performed on intent-to-treat basis, 
and any end of treatment with UST for any reasons, including adverse events, loss of response, or loss of 
follow-up, was considered as treatment failure from that time forward. The analyses were performed 
with SPSS version 20.0 [SPSS Inc., Chicago, IL, USA]. 
3. Results 
3.1. STUDY POPULATION 
A total of 174 CD patients were included in the study. After exclusion of 11 patients due to presence of an 
ostomy or ileo-anal pouch, and 11 patients with HBI ≤ 4 at baseline, data from 152 CD patients were 
subsequently analysed [Figure 1]. The clinical and demographic characteristics of the overall population 
are summarized in Table 1. All but one patient, due to a history of cancer, had been exposed to one anti- 
TNFα agent; 82% of the cohort had been exposed to two anti-TNFα agents; and 69.7% had been exposed 
to two anti-TNFα agents and vedolizumab.  
At baseline, concomitant steroids (70.1% systemic steroids [methylprednisolone] and 29.9% oral 
controlled-release formulation [beclomethasone or budesonide]) were used in 44.7% of patients. 
3.2. CLINICAL RESPONSE AND REMISSION TO USTEKINUMAB 
At Week 8, 59.2% of patients [n = 90] had experienced a clinical response, including 28.2% [n = 44] with 
clinical remission; 38.2% [n = 58] and 19.7% [n = 30] of the population had achieved a steroid- free 
clinical response and remission, respectively. At Week 16, 51.9% [n = 79] experienced a clinical 
response, including 30.9% [n = 47] with clinical remission; 45.4% [n = 69] and 26.9% [n = 41] of the 
population had obtained a steroid-free clinical response and remission, respectively. Of 62 patients 
without clinical response at Week 8, 24.2% [n = 15] experienced a late clinical response at Week 16. By 1 
year of follow-up, 42.1% [n = 64] had experienced a clinical response, including 25.7% [n = 39] with 
clinical remission. Of the population, 38.8% [n = 59] and 24.3% [n = 37] obtained a steroid-free clinical 
response and remission, respectively [Figure 2]. Among the 59 patients with steroid-free clinical 
response at 1 year, steroid withdrawal was reported from Week 8 onwards in 76.3% [n = 45] and from 
Week 16 onwards in 91.5% [n = 54]. Among 37 patients with steroid- free clinical remission at 1 year, 
steroid withdrawal was reported from Week 8 in 81% [n = 30] and from Week 16 in 97.3% [n = 36]. 
  Figure 1. Flow chart of the overall population. 
 
 
Table 1. Baseline demographics and characteristics of the overall population 
   Patients at baseline 
[n = 152] [105 females [69.1%]] 
Age, years [min-max]   41 [19-74]   
Disease features n, [%]      
Age at diagnosis, years [min-
max] 
  23 [6-66]   
A1 [<17 years] L1 B1 5 [3.3] 24 [15.8] 67 [44.1] 
A2 [17-40 years] L2 B2 103 [67.8] 30 [19.7] 45 [29.6] 
A3 [>40 years] L3 B3 42 [27.7] 98 [64.5] 39 [25.6] 
Unknown +L4 Unknown 2 [1.2] 14 [9.2] 1 [0.7] 
Peri-anal disease   62 [40.8]   
Concomitant conditions n, [%]      
Primary sclerosing cholangitis   4 [2.4]   
Rheumatoid arthritis   1 [0.6]   
Psoriatic arthritis   2 [1.2]   
Ankylosing spondylitis   17 [11.2]   
Psoriasis   7 [4.2]   
Uveitis/episcleritis   10 [5.9]   
Past history of CD surgery n, [%]   94 [59.2]   
Smoking status n, [%]      
Current   46 [30.3]   
Never   65 [42.8]   
Former   36 [23.7]   
Unknown   5 [3.3]   
Prior exposure to biologic n, [%]      
1 anti-TNF#   151 [99.4]   
2 anti-TNF   125 [82.2]   
2 anti-TNF + vedolizumab   106 [69.7]   
Concomitant medications at baseline n, [%]  
Steroids   68 [44.7]   
Azathioprine/ 6 MP   16 [10.5]   
Methotrexate   9 [5.4]   
None   73 [48]   
Clinical and biological data at base line median [IQR 25-75]  
Harvey-Bradshaw index   10 [7-14]   
C-reactive protein [mg/L]  
[n = 140; n ≤ 5 mg/L = 28] 
  16.2 [10.6-28.8]   
 









Figure 2. Clinical effectiveness at Weeks 8-16-52. Percentages of response and remission in 152 Crohn’s 




Looking at the steroid-free clinical response and remission in the subpopulation of patients 
concomitantly treated with steroids at baseline [n = 68], 22.1% [n = 15] and 14.7% [n = 10] of the 
subpopulation had achieved a steroid-free clinical response and remission at Week 8, respectively. At 
Week 16, 32.4% [n = 22] and 27.9% [n = 19] of the subpopulation had achieved a steroid-free clinical 
response and remission, respectively. By 1 year of follow-up, 27.9% [n = 19] and 17.6% [n = 12] of the 
subpopulation had achieved a steroid-free clinical response and remission, respectively [Supplementary 
Figure 1]. 
Among 105 patients without clinical remission at Week 16, 11.4% [n = 12] were in clinical remission at 1 
year. Of the patients in clinical remission at Week 16, 55.3% [n = 26] experienced a sustained clinical 
remission after 1 year. By 1 year of follow-up, a progressive steroid weaning was observed: 44.7% were 
on steroid therapy at baseline [n = 68], 34.2% at Week 8 [n = 52], 17.1% at Week 16 [n = 26], and 11.2% 
at Week 52 [n = 17]. 
The cumulative probabilities for maintained UST treatment at 8 weeks, 16 weeks, and 12 months were 
93.4% [SE ± 0.02], 73% [SE ± 0.04], and 61.2% [SE ± 0.04], respectively [Figure 3]. Ustekinumab 
treatment was stopped in 38.8% of patients [n = 59] over the 12 months of follow-up. The reasons for 
UST discontinuation were primary non-response [n = 7], loss of response [n = 41], side effects [intense 
myalgia and arthralgia] [n = 1], patient decision [n = 3], and loss to follow-up [n = 7]. A treatment 
intensification was reported in 6.6% [n = 10] of patients: two patients received a new IV infusion; an 
interval reduction at 4 weeks was applied for 8 patients, and 1 patient received both new a IV infusion 
and interval reduction. After optimization, all patients continued treatment with UST. 
3.3. EVOLUTION OF BIOMARKERS 
Baseline CRP was available for 140 patients, of which 112 [80%] had CRP > 5 mg/L. CRP significantly 
decreased from baseline [16.1 mg/L, IQR 10.6-28.8] to 8.5 mg/L at Week 8 [IQR 3.9-14, p < 0.0001], 9.1 
mg/L at Week 16 [IQR 4-16, p < 0.0001], and 6.6 mg/L at Week 52 [IQR 6.6-15.1, p < 0.0001] 
[Supplementary Figure 2]. Considering the relative drop in CRP levels according to patients with clinical 
response versus non-response, and patients with clinical remission versus non-remission at Week 8, a 
trend was observed; however, this was not significant when comparing clinical non-responders and 
responders (median drop of 41% [0-74.5] versus 62% [11.7-84], respectively, p = 0.59); in addition, the 
drop in CRP levels did not significantly differ between remitters and non-remitters (median drop of 45% 
[10-78] and 68.5% [37-85.5], respectively, p = 0.12). At Week 8, biological response was observed in 
41.1% of patients [n = 46] and at Week 16, 34.8% [n = 39]. Additionally, 17.2% of patients without 
biological response at Week 8 obtained one at Week 16 [n = 11]. At Week 52, a 50% drop was observed 
in 33% [n = 37]. 
3.4. PREDICTORS OF CLINICAL RESPONSE AND CLINICAL REMISSION AT 1 YEAR OF 
FOLLOW-UP 
Clinical factors associated with clinical response and remission at 1 year are summarized in Tables 2 and 
3. In univariate analysis, patients with colonic disease (OR: 2.5 [95% CI: 1.08-5.8]) were more likely to 
have clinical response 1 year after UST initiation, whereas an albumin level of <40 g/L at baseline (OR: 
0.4 [95% CI: 0.18-0.87]) was a negative predictor of obtaining a clinical response 1 year after UST initi-
ation. In multivariate analysis, only colonic disease (OR: 3.5 [95% CI: 1.34-9.41]) remained a positive 
predictor of clinical response. 
In univariate analysis, patients with CRP > 10 mg/dL at baseline (OR: 2.4 [95% CI: 1.03-5.4]) were more 
likely to have clinical remission 1 year after UST initiation, whereas patients with body mass index [BMI] 
< 18 (OR: 0.28 [95% CI: 0.09-0.87]) and an albumin level of <40 g/L at baseline (OR: 0.29 [95% CI: 0.11-
0.78]) were negative predictors of obtaining clinical remission. In multivariate analysis, only low BMI 
(<18) at baseline remained a negative predictor of clinical remission. 
Figure 3. Kaplan-Meier curve showing the failure-free survival of ustekinumab therapy by 1 year of 
follow-up. The cumulative probabilities for maintained ustekinumab treatment at 8 weeks, 16 weeks, and 





Ustekinumab trough levels at Week 8 were analysed in a subgroup of 82 patients, with a median UST 
level of 7.1 µg/mL [IQR 3.8-9.9]. An inverse weak correlation was observed between CRP level at Week 8 
and UST trough level at Week 8 [rho spearman = -0.3, p = 0.001] [Supplementary Figure 3], whereas a 
positive moderate correlation was observed between albumin and UST trough level at Week 8 [rho 
spearman = 0.5, p < 0.0001]. In contrast, no association was found between UST trough levels at Week 8 
and clinical response and remission at any time point [Weeks 8, 16, or 52]. Also, when dividing the 
overall population into quartiles, no tendency was observed. Similarly, no significant association between 
UST trough levels at Week 8 and biological response was observed at any time point [Weeks 8, 16, or 52]. 
 
Table 2. A Variables associated with ustekinumab response at 1 year of follow-up 
 Univariate analysis  Multivariate analysis  
p-value OR 95% CI p-value OR 95% CI 
Age 0.3 0.9 0.96-1.01    
Sex 0.52 0.8 0.39-1.61    
Age at diagnosis 0.9 0.99 0.97-1.03    
Perianal disease 0.6 1.2 0.62-2.3    
Ileal disease [L1] 0.9 1.05 0.43-2.58    
Colonic disease [L2] 0.03 2.5 1.08-5.80 0.01 3.55 
1.34-
9.41 
Ileo-colonic disease [L3] 0.06 0.5 0.26-1.03    
Inflammatory behaviour 
[B1] 0.7 0.88 0.46-1.7 
   
Stricturing behaviour [B2] 0.43 0.75 0.37-1.53    
Penetrating behaviour [B3] 0.21 1.6 0.77- 3.34    
No history of CD surgery 0.84 0.94 0.48-1.8    
Smoking status 0.8 0.9 0.45-1.85    
BMI < 18 0.08 0.37 0.12-1.15    
Steroids at baseline 0.06 0.54 0.27-1.04    
IMM at baseline 0.8 0.9 0.38-2.2    
CRP > 10 mg/L at baseline 0.06 1.03 1.007-1.05    
Albumin < 40 g/L at 
baseline 0.02 0.4 0.18-0.87 
   
USK trough level at Week 8 0.34 0.9 0.86-1.05    
 
Table 3. Variables associated with ustekinumab remission at 1 year of follow-up 
 Univariate analysis  Multivariate analysis  
p-value OR 95% CI p-value OR 95% CI 
Age 0.3 0.9 0.96-1.01    
Sex 0.41 0.71 0.31-1.61    
Age at diagnosis 0.52 0.99 0.95-1.02    
Perianal disease 0.4 1.4 0.66-2.88    
Ileal disease [L1] 0.6 0.77 0.26-2.23    
Colonic disease [L2] 0.19 1.8 0.74-4.33    
Ileo-colonic disease [L3] 0.47 0.76 0.35-1.62    
Inflammatory behaviour 
[B1] 
0.24 0.64 0.3-1.35    
Stricturing behaviour [B2] 0.78 0.89 0.39-1.99    
Penetrating behaviour [B3] 0.1 1.93 0.87- 4.25    
History of CD surgery 0.4 0.74 0.35-1.54    
Smoking status 0.4 1.4 0.65-3.05    
BMI < 18 0.03 0.28 0.09-0.87 0.008 0.18 0.05-
0.64 
Steroids at baseline 0.06 0.54 0.27-1.04    
IMM at baseline 0.8 0.9 0.38-2.2    
CRP > 10 mg/L at baseline 0.04 2.4 1.03-5.4    
Albumin < 40 g/L at 
baseline 0.01 0.29 0.11-0.78 
   
USK trough level at Week 8 0.57 0.96 0.85-1.09    
 
3.6. EVOLUTION OF ARTHRALGIA WITH USTEKINUMAB TREATMENT 
Of our population of CD patients, 11.2% had a concomitant diagnosis of ankylosing spondylitis at baseline 
[n = 17], and 30.3% [n = 46] reported arthralgia at UST initiation. Of the patients with concomitant 
ankylosing spondylitis, 70.6% [n = 12] did not report any impact of UST on the intensity of their 
symptoms, based on VAS. Of patients with arthralgia at the start of UST [n = 46], a gradual resolution in 
symptoms [VAS = 0] was observed, with 63% of patients still experiencing symptoms at Week 8 [n = 29], 
45.6% at Week 16 [n = 21], and 17.4% at Week 52 [n = 8]. Arthralgia resolution was also significantly 
associated with clinical response at the various time points [p = 0.03 at Week 8, p = 0.03 at Week 16, and 
p = 0.04 at Week 52]. Among patients with persistent arthralgia across follow-up, no reduction in 
intensity was reported, based on VAS. Surprisingly, 17.9% of patients developed de novo arthralgia at 
Week 8 [n = 16/89], 19.1% at Week 16 [n = 17/89], and 13.5% at Week 52 [n = 12/89]. 
3.7. ADVERSE EVENTS 
During the 12 months of follow-up, 11 adverse events, other than the aformentioned de novo arthralgia, 
were reported; these are listed in Table 4. One patient discontinued therapy due to intense myalgia/ 
arthralgia. No malignancy or deaths were reported. Of the overall population, 10% [n = 17] underwent 
surgery due to CD complications during the follow-up. 
4. Discussion 
In this real-world experience of CD patients with previous failure to several biologics, UST-induced 
clinical response and remission were observed in 59.2% and 28.2% of patients at Week 8, respectively. 
At 1 year of follow-up, clinical response and remission were achieved in 42.1% and 35.7% of patients, 
respectively [5.3% were lost to follow-up]. Ustekinumab trough levels at Week 8 were correlated with 
level of albumin, and inversely correlated with CRP. 
In UNITI-1,10 the short- [Week 8] and long-term [Week 52] clinical remission rates of 20.9% and 41.1%, 
respectively, were slightly different from those obtained in the present study, which could be explained 
by the different study design and clinical scoring system used. Other real-life cohorts reported so far have 
quite similar clinical response and remission rates to ours, with the following limitations11,12,15: the 
dosage, treatment regimen, and administration route varied significantly across and within studies, 
which hampers the comparison of the therapeutic effectiveness of UST between these studies. In 
contrast, our study is much more homogenous in the treatment regimen, with weight-based IV induction, 
and maintenance every 8 weeks with subcutaneous 90 mg injections for all patients [10 patients had 
treatment intensification].  
 
Importantly, 70% of the current cohort had previously exposed to two anti-TNFα agents and 
vedolizumab, which was not the case in the above-mentioned studies, in which very few patients had 
received vedolizumab previously. In our study, 24% of patients without clinical response at Week 8 
achieved a clinical response at Week 16. This is somewhat lower than the 50% delayed response that was 
observed in the UNITI studies. 
Two predictive markers of UST effectiveness were identified. Colonic disease [L2] was identified as a 
favourable predictive marker of a clinical response at 1 year. The predictive value of colonic disease has 
already been described in previous studies on UST, but with low evidence.11,16 However, this association 
has also been found with anti-TNF therapy.17 The genetic background associated with colonic CD could be 
an explanation.18 In contrast, low BMI at baseline was identified as a negative predictive marker of 
clinical remission at 1 year. This observation could be related to the severity of the underlined CD. 
The safety profile of UST has already largely been studied in psoriasis, with reassuring long-term data 
from the PSOLAR registry.19 However, we should keep in mind that dosage and therapeutic schedules are 
different in psoriasis patients. In several real- world CD cohorts,11,12,20 including our cohort, no safety 
issues were identified. 
Although UST has been approved for the treatment of psoriatic arthritis,21,22 arthralgia is frequently 
reported as a side effect in both pivotal and real-life studies on CD,7’8’10-12’20 and even reported as not 
being efficacious in axial spondyloarthritis.23 In the present study, we confirmed that UST was ineffective 
for CD patients with active AS. In CD patients without ankylosing spondylitis, two groups were observed 
to have opposite trends in response: a significant proportion of patients with arthralgia at baseline 
experienced a complete resolution of symptoms in correlation with clinical response, but some patients 
without arthralgia at baseline developed arthralgia during the follow-up period. These results need to be 
interpreted with caution because data were based on VAS, the location of the arthralgia 
[peripheral/axial] was not available, and none of these patients were evaluated by a rheumatologist. 
Nevertheless, de novo arthralgia has also been reported during anti-TNF therapy and during 
vedolizumab therapy.24 
Table 4. Adverse events and surgery 
Total numbers of adverse events, n 11 
Allergic reaction IV ustekinumab infusion 1 
Intense arthralgia 2 
Deep venous thrombosis 1 





Abdominal abscess 1 
Total numbers of CD surgery, n 17 
Fistula surgery 4 
Colostomia 1 
Definitive ileostomia 2 
Resection 6 
Not described 3 
 
The trough-level distribution observed at Week 8 was similar to that observed in UNITI-I using the same 
method.10 The trough levels we observed at Week 8 did not show correlation with clinical outcomes, in 
contrast with the findings of others.25,26 This may be for two possible reasons: First, trough levels were 
performed in our study in a subgroup of 82 patients, which may impact the statistical power. Second, in 
Battat et al.’s and Adedokun et al.’s studies, UST trough levels were better correlated to objective end 
points such as CRP or endoscopy than clinical end points.25,27 We actually found an inverse correlation 
with CRP. 
This study has some limitations. First, its retrospective nature could induce an underestimation of 
adverse events, especially mild adverse events. However, we had little missing data. Second, due to the 
high percentage of previous use of biologics in this cohort, UST was probably maintained in some 
patients without clinical response due to absence of other therapeutic options. Hence, it was difficult to 
pinpoint primary non-responders. This difficulty could to some extent explain why no pharmacokinetics 
trend was observed. Third, endoscopic data were not available for assessment of mucosal healing. 
Moreover, although the collection of faecal calprotectin was available in >50% of the overall cohort, 
analyses were difficult to manage due to different cut-offs and variability in methods of measurement 
between the 14 centres. 
In conclusion, this study confirms the effectiveness of UST in CD patients previously exposed to both anti-
TNFα and vedolizumab in real-world experience. Ustekinumab was well tolerated and few adverse 
events were observed. 
FUNDING 
CL is supported by FNRS [Belgian National Fund of Scientific Research] and DF is Senior Clinical 
Investigator at FNRS. BV is a Doctoral Fellow and SV is a Senior Clinical Investigator of the Research 
Foundation Flanders [FWO], Belgium. 
CONFLICT OF INTEREST 
CL, PVH, JD, MN, HP, CVK, WVM, and EH have nothing to declare. 
FB has received research grants from AbbVie, Chiesi, Ipsen, MSD, Roche, and Ipsen; and speaker and 
consultancy fees from AbbVie, Falk, Ferring, Janssen, Mundipharma, MSD, Pfizer, Takeda, and Celgene. 
PB has received financial support for research from AbbVie, Mundipharma, Pfizer, and Janssen; lecture 
fees from AbbVie, Takeda, and Janssen; and advisory board fees from Hospira, Janssen, MSD, 
Mundipharma, Roche, Pfizer, Sandoz, and Dr Falk Benelux. 
MD has received consultancy fees from Takeda, Abbvie, and Janssen; and educational grants from Ferring 
and Abbvie. 
DF has received educational grants from Abbvie, Takeda, and MSD; and received honorarium fees for 
lectures or consultancy from Ferring, Falk, Chiesi, Abbvie, MSD, Centocor, Pfizer, Amgen, Janssen, 
Mundipharma, and Hospira. AG reports lecture fees from MSD, Janssen Biologicals, Pfizer, Takeda, 
Abbvie, and Novartis; is on an advisory board of Takeda; has received financial research support from 
Pfizer, MSD, and Takeda; and has a license agreement with R-biopharm, apDia, and Merck. 
EL has received research grants from Takeda, and Pfizer; educational grants from Abbvie, MSD, Takeda, 
and Janssen; speaker fees from Abbvie, Ferring, MSD, Falk, Takeda, Hospira, Janssen, Pfizer, and Celgene; 
advisory board fees from Abbott, Abbvie, Ferring, MSD, Mitsubishi Pharma, Takeda, Celltrion, Celgene, 
Hospira, and Janssen; and consultant fees from Abbvie. 
EM has received a grant from Takeda, and consultancy fees from Janssens, and Pfizer. 
JFRhas received speaker fees from Abbvie, MSD, Takeda, Pfizer, Ferring, and Falk; consultancy fees from 
Abbvie, Takeda, Hospira, Mundipharma, MSD, Pfizer, GlaxoSK, and Amgen; and research grants from 
Takeda, and Abbvie. SV has received grant support from AbbVie, MSD, Pfizer, J&J, and Takeda; received 
speaker fees from AbbVie, MSD, Takeda, Ferring, Dr. Falk Pharma, Hospira, Pfizer Inc, and Tillots; and 
served as a consultant for AbbVie, MSD, Takeda, Ferring, Genentech/Roche, Robarts clinical trials, Gilead, 
Celgene, Prometheus, Avaxia, Prodigest, Shire, Pfizer Inc, Galapagos, Mundipharma, Hospira, Celgene, 
Second Genome, and Janssen. 
BV reports lecture fees from Abbvie, Ferring, Takeda Pharmaceuticals, Janssen, and R Biopharm; and 
consultancy fees from Janssen. 
DS has received grants from Abbvie, Merck, and J&J; and consultancy fees from Takeda and J&J. 
ACKNOWLEDGMENTS 
A part of this work was presented in a digital oral presentation during ECCO Congress 2018 at Vienna 
[DOP003] and during ECCO Congress 2019 at Copenhagen [DOP33]. The co-authors thank Saskia 
Appelmans, BIRD Chief Operating Officer, for her coordinating role in the study. Also, the co-authors 
thank all study coordinators and IBD nurses for their help in collecting data: Eveline Hoefkens, Liesbeth 
Moortgat, Sofie Himpe, Anita Janssens, Emilie Collet, Sofie Vanden Abeele, Nathalie Chapelier, Patsy 
Vlieghe, Els Croux, Martine Seegers, Lynn Sioncke, Natalia Swietek, Sophie Clayes, and Valerie Wambacq. 
AUTHOR CONTRIBUTIONS 
CL, BV, FB, DF, and SV developed the study design. CL managed the Ethics Committee submission. CVK, 
EM, MDV, WVM, JFR, PB, JD, EH, DS, HP, PVH, EL, DF, FB, and SV recruited patients. CL, MN, BV, and CVK 
helped with collection of data. AG performed ustekinumab measurements, CL analysed data, and CL and 
DF wrote the draft. All co-authors have reviewed and corrected the draft. 
SUPPLEMENTARY DATA 
Supplementary data are available at ECCO-JCC online. 
References 
1. Hanauer SB, Feagan BG, Lichtenstein GR, et al.; ACCENT I Study Group. Maintenance infliximab for 
Crohn’s disease: the ACCENT I randomised trial. Lancet 2002;359:1541-9. 
2. Sandborn WJ, Feagan BG, Rutgeerts P, et al.; GEMINI 2 Study Group. Vedolizumab as induction and 
maintenance therapy for Crohn’s disease. N Engl J Med 2013;369:711-21. 
3. Colombel JF, Sandborn WJ, Rutgeerts P, et al. Adalimumab for maintenance of clinical response and 
remission in patients with Crohn’s disease: the CHARM trial. Gastroenterology 2007;132:52-65. 
4. Teng MW, Bowman EP, McElwee JJ, et al. IL-12 and IL-23 cytokines: from discovery to targeted 
therapies for immune-mediated inflammatory diseases. Nat Med 2015;21:719-29. 
5. Benson JM, Sachs CW, Treacy G, et al. Therapeutic targeting of the IL-12/23 pathways: generation and 
characterization of ustekinumab. Nat Biotechnol 2011;29:615-24. 
6. Engel T, Kopylov U. Ustekinumab in Crohn’s disease: evidence to date and place in therapy. Ther Adv 
Chronic Dis 2016;7:208-14. 
7. Sandborn WJ, Gasink C, Gao LL, et al.; CERTIFI Study Group. Ustekinumab induction and maintenance 
therapy in refractory Crohn’s disease. N Engl J Med 2012;367:1519-28. 
8. Sandborn WJ, Feagan BG, Fedorak RN, et al.; Ustekinumab Crohn’s Disease Study Group. A randomized 
trial of ustekinumab, a human interleukin-12/23 monoclonal antibody, in patients with moderate-to-
severe Crohn’s disease. Gastroenterology 2008;135:1130-41. 
9. Simon EG, Ghosh S, Iacucci M, Moran GW. Ustekinumab for the treatment of Crohn’s disease: can it find 
its niche? Therap Adv Gastroenterol 2016;9:26-36. 
10. Feagan BG, Sandborn WJ, Gasink C, et al.; UNITI-IM-UNITI Study Group. Ustekinumab as induction and 
maintenance therapy for Crohn’s disease. N Engl J Med 2016;375:1946-60. 
11. Kopylov U, Afif W, Cohen A, et al. Subcutaneous ustekinumab for the treatment of anti-TNF resistant 
Crohn’s disease—the McGill experience. J Crohns Colitis 2014;8:1516-22. 
12. Khorrami S, Ginard D, Marin-Jimenez I, et al. Ustekinumab for the treatment of refractory Crohn’s 
disease: the Spanish experience in a large multicentre open-label cohort. Inflamm Bowel Dis 
2016;22:1662-9. 
13. Harris KA, Horst S, Gadani A, et al. Patients with refractory Crohn’s disease successfully treated with 
ustekinumab. Inflamm Bowel Dis 2016;22:397-401. 
14. Marini JC, Gills A, Shankar G, et al. P649 comparison of the KU Leuven ustekinumab concentration 
assay and the antibodies-to-ustekinumab assay with assays developed at Janssen R&D and used in 
clinical studies of IBD patients. J Crohns Colitis 2018;12 Suppl 1:S439. 
15. Wils P, Bouhnik Y, Michetti P, et al.; Groupe d’Etude Therapeutique des Affections Inflammatoires du 
Tube Digestif [GETAID]. Long-term efficacy and safety of ustekinumab in 122 refractory Crohn’s 
disease patients: a multicentre experience. Aliment Pharmacol Ther 2018;47:588-95. 
16. Ma C, Fedorak RN, Kaplan GG, et al. Clinical, endoscopic and radiographic outcomes with ustekinumab 
in medically-refractory Crohn’s disease: real world experience from a multicentre cohort. Aliment 
Pharmacol Ther 2017;45:1232-43. 
17. Arnott ID, McNeill G, Satsangi J. An analysis of factors influencing shortterm and sustained response to 
infliximab treatment for Crohn’s disease. Aliment Pharmacol Ther 2003;17:1451-7. 
18. Cleynen I, Boucher G, Jostins L, et al.; International Inflammatory Bowel Disease Genetics Consortium. 
Inherited determinants of Crohn’s disease and ulcerative colitis phenotypes: a genetic association 
study. Lancet 2016;387:156-67. 
19. Papp K, Gottlieb AB, Naldi L, et al. Safety surveillance for ustekinumab and other psoriasis treatments 
from the Psoriasis Longitudinal Assessment and Registry [PSOLAR]. J Drugs Dermatol 2015;14:706-
14. 
20. Wils P, Bouhnik Y, Flourie B, et al. DOP029 Ustekinumab efficacy and safety in Crohn's disease 
patients refractory to conventional and anti-TNF therapy: a multicenter retrospective experience. J 
Crohns Colitis 2015; 9 Suppl 1:S37-9. 
 
21. McInnes IB, Kavanaugh A, Gottlieb AB, et al.; PSUMMIT 1 Study Group. Efficacy and safety of 
ustekinumab in patients with active psoriatic arthritis: 1 year results of the phase 3, multicentre, 
double-blind, placebo- controlled PSUMMIT 1 trial. Lancet 2013;382:780-9. 
22. Ritchlin C, Rahman P, Kavanaugh A, et al.; PSUMMIT 2 Study Group. Efficacy and safety of the anti-IL-
12/23 p40 monoclonal antibody, ustekinumab, in patients with active psoriatic arthritis despite 
conventional non-biological and biological anti-tumour necrosis factor therapy: 6-month and 1-year 
results of the phase 3, multicentre, double-blind, placebo- controlled, randomised PSUMMIT 2 trial. 
Ann Rheum Dis 2014;73:990-9. 
23. Deodhar A, Gensler LS, Sieper J, et al. Three multicenter, randomized, double-blind, placebo-
controlled studies evaluating the efficacy and safety of ustekinumab in axial spondyloarthritis. 
Arthritis Rheumatol 2019;71:258-70. 
24. Tadbiri S, Peyrin-Biroulet L, Serrero M, et al.; GETAID OBSERV-IBD study group. Impact of 
vedolizumab therapy on extra-intestinal manifestations in patients with inflammatory bowel disease: 
a multicentre cohort study nested in the OBSERV-IBD cohort. Aliment Pharmacol Ther 2018;47:485-
93. 
25. Battat R, Kopylov U, Bessissow T, et al. Association between ustekinumab trough concentrations and 
clinical, biomarker, and endoscopic outcomes in patients with Crohn’s disease. Clin Gastroenterol 
Hepatol 2017;15:1427-1434.e2. 
26. Rowan CR, Keegan D, Byrne K, et al. Subcutaneous rather than intravenous ustekinumab induction is 
associated with comparable circulating drug levels and early clinical response: a pilot study. Aliment 
Pharmacol Ther 2018;48:333-9. 
27. Adedokun OJ, Xu Z, Gasink C, et al. Pharmacokinetics and exposure response relationships of 
ustekinumab in patients with Crohn’s disease. Gastroenterology 2018;154:1660-71.
 
